variedade de parasitos foi registrada nesta pesquisa, bem como, o protozoário Blastocystis hominis pela primeira vez sendo descrito para codornas.
INTRODUCTION
The rapid growth and diversification of coturniculture for the production of meat and eggs brought along a common problem of intensive production systems, the parasitosis. Coturniculture still has the health monitoring and management systems under developmental phase when compared to the poultry industry, allowing their products to reach the consumer market without proper inspection (Parmar & Davies 2007 , Barrow & Freitas-Neto 2011 .
Studies regarding the taxonomy and parasitic biology in quails (Coturnix japonica Temminck & Schlegel 1849) have not been coducted widely in Brazil, and the available information is based on the case reports of autopsy findings, or experimental infections (Umar et al. 2014 , Bahar et al. 2014 . A relevant point about these findings is the absence of clinical manifestations, few macroscopic lesions and low pathogenic cases where massive infections with Cestodas, Nematodes and protozoa pass unnoticed, leaving only direct researches on helminth and injuries during necropsies (Devada & Jathianesan 1996 , Nagarajan et al. 2012 .
National coturniculture needs specifically designed research for the description of their species of parasites. To understand the parasitic profile of coturnicultor pole, this study was aimed to describe the parasitic profiling of laying quails created in intensive production system with dual release, posture and slaughter.
MATERIALS AND METHODS
The experiment was conducted in the Laboratory of Entomology and Vectors of Tropical Diseases, INPA (National Institute for Amazonian Research) Manaus/AM. Necropsies were carried out on 31 quails (Coturnix japonica Temminck et Schlegel, 1849) aged 12 months, which were from two farms situated at 8 km on Puraquequara road, rural area of Manaus/AM. Initially, the study for ectoparasites and blood parasites was carried through active search and peripheral blood smear. Later, intestinal parasitic infections, macroscopic visceral lesions suggestive of migration of larvae, multiplicative cystic formations and presence of heart, liver, kidney and lung parasites, were also studied.
Each viscera was examined separately in a sterile petri dish with 0.9% saline solution. Helminths were collected and fixed in AFA solution (70% alcohol + 40% commercial formaldehyde + 2% glacial acetic acid) for 12 hours and then preserved in 70% alcohol. For identification of helminths, the sample was first clarified with cold KOH (10%) for two hours.
After collecting the helminths, the digestive systems of the quails were washed with 0.9% saline solution and the obtained contents were examined on slides with cover slips. Protozoan oocysts were photographed for morphological studies, as well as, their structures and dimensions were measured. Positive slides for flagellated forms were fixed with 99.5 o GL ethanol for three minutes, stained with May-Grünwald-Giemsa diluted in pH 7.2 phosphate buffer solution in the proportion of three drops per ml, and subsequently examined under an optical microscope Nikon Eclipse E-200 with immersion objective (100X). This same procedure was repeated for peripheral blood smears. The illustrations were performed using photomicrographs under a light microscope coupled to a micro camera (ArcSoft WebCam Companion, version 2.0.25.149).
RESULTS
Nine parasitic species were recorded, which were distributed among classes Cestoda, Nematoda and protozoa (Table 1) . There were no ectoparasites and blood parasites in the sampled quails. Helminths were distributed in the duodenum, jejunum, ileum and cecum. The cecum had the greatest diversity of parasites, where six species were recorded, with no difference in the parasitic fauna of the right and left cecum.
The family Heterakidae Railliet et Henry, 1914 was most frequent with an average of 10 parasites per quail, except an infested quail with 113 Heterakidae in the cecum. Heterakidae parasites were observed in 25.8% (n=31) recently collected C. infundibulum from the duodenum, it was observed that hexacanth embryo was released from the egg capsule using their embryonic hooks as a tool to rip the membranes of the capsule, and then as organs of locomotion, providing quick mobility for the embryo in glucose saline solution (Fig.1) .
Three species of protozoa were obtained: Blastocystis hominis, Eutrichomastix globosus and Eimeria tsunodai. After staining the slides with Giemsa, specimens of E. globosus hiperparasitised with sporangia of Sphaerita sp. were observed with a ratio of 30/100 (30%). The sporangia were always located on the periphery of the cytoplasm of E. globosus. No change was observed in wave motion displacement of the parasitized specimens in comparison to the non-parasitized ones, during in vivo observations. Six morphotypes of E. globosus were described, and the short and elongated pyriform morphotypes were observed only in vivo (Fig.2) . Four parasitic morphotypes of Blastocystis hominis were registered in 19% (n = 31) of the quails. The morphotypes were very pleomorphic and measured within 3μm-15μm with hyaline cytoplasm when observed fresh, sometimes being limited by a thin membrane or sometimes a thicker one containing three to five peripheral nuclei. When stained with Giemsa, the nuclei and the cytoplasm are impregnated eosinofilically and basofilically respectively giving a graduation ring like effect to Blastocystis hominis.
DISCUSSION
Mixed infections with parasites of families Heterakidae and Ascarididae are frequently found during autopsies of birds. However, ascariasis, an infection by Ascaridia galli, is more commonly reported in young birds, being responsible for cases of severe weakness, weight loss and low oviposition rates, but in some cases infection by A. galli may be missed due to the lack of clinical signs (Permin & Hansen 1998 , Lima et al. 2014 .
A. galli infections registered in this research were characteristically restricted to the duodenum and jejunum of quails while those of Heterakidae were restricted to the cecum. Massive infections of Heterakidae can develop similar clinical scenarios as of that with ascariasis: typhilitis, diarrhea, weight loss and low production rates. The Heterakidae identified as Odontoterakis multidentata were easily distinguished from Heterakis gallinarum because of the morphology of the head, the presence of a dent in the esophagus base, arrangement of 14 caudal papillae, relatively short spicules and of equal length and similar to each other (Inglis 1991) . While H. gallinarum is endowed with unequal spicules and 13 pairs of caudal papillae (Vicente et al. 1993) .
The first natural infection in birds by Choanotaenia infundibulum in Brazil was reported from poultry chickens farms in the State of São Paulo (Sawada 1970 ) and since then, more infestations has been reported for other groups of birds. C. infundibulum infection is usually mildly pathogenic, and in most cases asymptomatic (Premaalatha et al. 2014) . Infected quails found in this study did not have any clinical sign of parasitaemia, but during necropsy exhibited a scenario of catarrhal enteritis that can possibly be associated with cestodes. Observations of in vitro locomotion of hexacanth embryos as recorded in this study, demonstrate the voracity of the parasite inside the host organism.
According to Teixeira et al. (2004) and Mohammad (2012) , four species of Eimeria can be found in quails; E. tsunodai Tsutsumi, 1972 , E. uzura Tsunoda et Muraki, 1971 , E. bateri Bhatia, Pandey et Pande, 1965 and E. fluminensis Teixeira et Lopes, 2002 . Based on the specificity of the development site of Eimeria in quails, cecal infection can be associated with E. tsunodai, since, according to Tsutsumi (1972) , Gesek et al. (2014) this species has almost exclusive development in the cecum, whereas E. bateri, and E. uzura preferably inhabit portions of the duodenum and jejunum respectively (Teixeira et al. 2004 , Gesek et al. 2014 .
The flagellates were identified as E. globosus conforming to their biological and morphometric characteristics. Cunha & Muniz (1927) first recorded flagellated parasites in birds, where four morphotypes were observed in the stool samples (Cunha & Muniz 1927) . This research recorded six morphotypes possibly because not only stool samples, but also the samples of intestinal lavage were analysed. Some specimens of E. globosus were observed to be hyperparasitized with esporangium Sphaerita sp. Occurence of hyperparasitism with Sphaerita sp. are rare in veterinary parasitology. Cunha & Muniz (1927) reported an occurrence of Trichomonas avium hyperparasitized with corpuscles in the form of rosettes and classified them as Sphaerita sp. However, the report of Cunha & Muniz (1927) was restricted as they did not mention the impact of hyperparasitism in the population of T. avium.
The enteroparasites described in this study of Blastocystis hominis can be considered highly relevant for public health, since some isolated genotypes were recently reported to be zoonotic and the cause of blastocystosis in immunocompromised patients, AIDS patients and patients in need of hemodialysis. In these cases, B. hominis induced a scenario of gastroenteritis with profuse diarrhea associated with weight loss, intestinal cramps, flatulence and possibly fever (Cheng et al. 2006 , Dwivedi et al. 2007 , Kulik et al. 2008 . B. hominis is a protozoan that has been rarely recorded during the diagnosis of enteric infections, mainly by the highly varied and fragile morphological characteristics, which does not allow its detection by conventional methods of parasitological examinations (Tan 2004 ).
CONCLUSIONS
The findings of Blastocystis hominis, both in the gut and in the oviduct of laying quails, reinforces the necessity to seek for a better understanding of the parasitic fauna in this species, as well as the possible zoonoses, which may be transmitted either by the meat or their eggs.
The report of this rich parasitic fauna in quails in the final approach phase highlights the need for the development of health management practices for regional coturniculture.
